Synergism between genomic and non genomic estrogen action mechanisms.
The 17beta-estradiol (E2) action mechanism for inducing target gene expression can be attributed to both the direct binding of its receptor (ER) to specific sequences, the estrogen response element (ERE), and to the interaction between ER and other DNA-binding transcription factors. At the present meagre information is available for the role played by the rapid hormone action mechanism(s) (i.e., activation of ERK, PI(3)K, PKC-alpha) in modulating E2-induced gene promoter activity. Here the involvement of the rapid non genomic mechanism in triggering the transcriptional activity of two E2-regulated target genes in human hepatoma HepG2 cells has been studied, taking into consideration the cyclin D1 (ERE-devoid) and the complement protein 3 (ERE-containing) promoter-luciferase report constructs. The results indicate that the activation of the ERK pathway is essential for the E2-induced activity of both promoters, whereas the other rapid E2-induced membrane-starting signal transduction pathways (i.e., PI(3)K and PKC-alpha) were differently required. These results permit the amplification of the E2 action mechanism by the addition of synergy between the non genomic and genomic molecular actions of the E2-induced gene transcription.